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Àííîòàöèÿ
Ìåòåîðíûé ðîé ñ ðàäèàíòîì â ñîçâåçäèè Âîðîíà íàáëþäàëñÿ âñåãî îäèí ðàç  â 1937 ã.
Ïîïûòêè íàéòè åãî ðîäèòåëüñêîå òåëî íå ïðåêðàùàþòñÿ äî ñèõ ïîð. Ê. Õîìàéñòåð
óêàçàë íà áëèçîñòü ýëåìåíòîâ ðîÿ è êîìåòû ÒåìïåëÿÑâèòà. Îäíàêî èç-çà ðàçíèöû
â àðãóìåíòàõ ïåðèãåëèÿ îðáèò ýòà ãèïîòåçà áûëà îòâåðãíóòà. Äðóãèå ïðåäëîæåííûå âà-
ðèàíòû òîæå íå âûäåðæàëè êðèòèêè. Íàì ïðåäñòàâëÿåòñÿ íåîáõîäèìûì áîëåå äåòàëüíî,
ó÷èòûâàÿ íîâûå âû÷èñëèòåëüíûå âîçìîæíîñòè, èññëåäîâàòü ïåðâóþ ãèïîòåçó Ê. Õî-
ìàéñòåðà, à òàêæå ïîñòàâèòü âîïðîñ î òî÷íîñòè èñõîäíûõ äàííûõ (ðàäèàíòà è áîëüøîé
ïîëóîñè îðáèòû ðîÿ) è îáîçíà÷èòü ïðîáëåìû óòî÷íåíèÿ èçèêè è äèíàìèêè äâèæåíèÿ
êîìåò ãàíòåëåâèäíîé îðìû êàê âáëèçè Þïèòåðà, òàê è â îêðåñòíîñòÿõ ïåðèãåëèÿ èõ
îðáèò.
Êëþ÷åâûå ñëîâà: ìåòåîðíûå ïîòîêè, êîìåòà 11P/Òåìïåëÿ Ñâèòà  LINEAR, àñòå-
ðîèä, Ê. Õîìàéñòåð, ðàäèàíò, ýâîëþöèÿ îðáèò ìàëûõ òåë Ñîëíå÷íîé ñèñòåìû.
Êîíåö 2001 ã. îçíàìåíîâàëñÿ çíà÷èòåëüíûì ñîáûòèåì â ìèðå êîìåòíîé àñòðîíî-
ìèè. Ïîñëå ïî÷òè 100-ëåòíåãî çàáâåíèÿ 7 äåêàáðÿ áûëà ïåðåîòêðûòà êîìåòà Òåì-
ïåëÿ Ñâèòà, êîòîðàÿ òåïåðü îáîçíà÷àåòñÿ â êàòàëîãàõ êàê 11P/Tempel  Swift 
LINEAR. Èñòîðèÿ êîìåòû íå ïðåäñòàâëÿåò ñîáîé ÷òî-òî íåîáû÷íîå. Îòêðûòàÿ â
îêòÿáðå 1869 ã., îíà âûãëÿäåëà êàê òóìàííîñòü ñî ñëàáûì ñãóùåíèåì â öåíòðå.
Îäíàêî â åâðàëå 1870 ã. Øòðàññåð [1℄ è Âàéñ [2℄ îòìå÷àëè, ÷òî êîìåòà âûãëÿäèò
íåîáû÷íî, ñ ìíîæåñòâåííûì ñòðîåíèåì öåíòðàëüíîé ÷àñòè. Íà çàòðóäíèòåëüíîñòü
íàáëþäåíèé â ñâÿçè ñ ðàçìûòîñòüþ ÿäðà óêàçûâàëè ïî÷òè âñå íàáëþäàòåëè.
Îäíèì èç ïåðâûõ ýëåìåíòû îðáèòû êîìåòû îïðåäåëèë Îïïîëüöåð [3℄. Îíè ïî-
ëó÷åíû íà îñíîâå íà 4 íàáëþäåíèé, âûïîëíåííûõ â îêòÿáðå 1869 ã., è ïîçäíåå
íåîäíîêðàòíî óòî÷íÿëèñü, òàê ÷òî ïðèíàäëåæíîñòü êîìåòû ê ãðóïïå Þïèòåðà íå
âûçûâàëà ñîìíåíèé. Îòêðûâøèé åå (òàê æå êàê êîìåòó 1869 Òåìïåëü-2) Â. Òåì-
ïåëü áûë óäîñòîåí ìåäàëè Àêàäåìèè íàóê Âåíû. Êîìåòà íàáëþäàëàñü òàêæå â 1880,
1891 è 1908 ãã. Îíà âñåãäà áûëà òðóäíà äëÿ îïðåäåëåíèÿ êîîðäèíàò, à â 1891 ã. åùå
íàáëþäàëèñü è äâà ñëàáûõ òóìàííûõ îáúåêòà âáëèçè ÿäðà êîìåòû.
Ïåðâûå òðè ïîÿâëåíèÿ êîìåòû â 1869, 1880 è 1891 ãã. áûëè îáúåäèíåíû Ì. Ìàó-
áàíòîì [4℄. Ïîçäíåå ê íèì áûëî ïðèñîåäèíåíî ïîÿâëåíèå 1908 ã., è êîìåòà âîøëà
â êàòàëîã Á. Ìàðñäåíà ñ îðáèòîé, îïðåäåëåííîé ïî ÷åòûðåì ïîÿâëåíèÿì, íî âñåãî
ïî 39 íàèáîëåå íàäåæíûì íàáëþäåíèÿì. Îïðåäåëåííûå Á. Ìàðñäåíîì ñîâìåñòíî
ñ Ç. Ñåêàíèíîé ïàðàìåòðû íåãðàâèòàöèîííûõ ýåêòîâ â äâèæåíèè êîìåòû ïðè-
âåäåíû â ðàáîòå [5℄, â ýòîé æå ðàáîòå âïåðâûå óêàçàíî è íàëè÷èå ðåçîíàíñà 2 : 1
ñ Þïèòåðîì. Íåîáõîäèìî îòìåòèòü, ÷òî â îðìóëàõ, îïèñûâàþùèõ íåãðàâèòàöèîí-
íûå ýåêòû [5℄, ïàðàìåòð A2 , îòâå÷àþùèé çà âûáðîñû âäîëü ñêîðîñòè äâèæåíèÿ
êîìåòû, îïðåäåëåí íàèáîëåå íàäåæíî. Ïîñëå 1908 ã. êîìåòà áûëà ïîòåðÿíà, è òîëüêî
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Òàáë. 1
Ñáëèæåíèÿ êîìåòû ÒåìïåëÿÑâèòà ñ Þïèòåðîì è ýâîëþöèÿ àðãó-
ìåíòà ïåðèãåëèÿ ω è äîëãîòû óçëà Ω










1816 0.53 48 356
1819 62 341




1911 0.61 133 272
1923 0.50 151 254
1926 154 250
1935 0.60 161 242
îáúåêò P/2001 X3 (LINEAR), îòêðûòûé â 2001 ã., óäàëîñü îòîæäåñòâèòü ñ êîìåòîé
Òåìïåëÿ Ñâèòà.
×òîáû ïîäðîáíî ïðîñëåäèòü ïðîøëîå êîìåòû, íàìè âûïîëíåíî èíòåãðèðîâà-
íèå óðàâíåíèé åå äâèæåíèÿ îò 1869 ã. íàçàä è âïåðåä ñ ó÷åòîì âîçìóùåíèé îò 7
ïëàíåò (Âåíåðà Íåïòóí). Èíòåðâàë èíòåãðèðîâàíèÿ ñîñòàâëÿåò 340 ëåò îò 1600 äî
1940 ãîäà. Â îñíîâó ïîëîæåíû ýëåìåíòû îðáèòû êîìåòû, ïðèâåäåííûå â êàòàëîãå
Á. Ìàðñäåíà:
T = 1689 , íîÿáðü, 19.30531 (ìîìåíò ïðîõîæäåíèÿ ïåðèãåëèÿ îðáèòû);
e = 0.658121 (ýêñöåíòðèñèòåò îðáèòû);
a = 3.109586 à.å. (âåëè÷èíà áîëüøîé ïîëóîñè îðáèòû);
ω = 106.0657◦ (àðãóìåíò ïåðèãåëèÿ);
Ω = 298.7380◦ (äîëãîòà óçëà îðáèòû);
i = 5.4085◦ (íàêëîí îðáèòû êîìåòû ê ýêëèïòèêå).
Íà âñåì èññëåäóåìîì èíòåðâàëå âðåìåíè êîìåòà íå èñïûòûâàëà íèêàêèõ êàòà-
ñòðîè÷åñêèõ ñáëèæåíèé ñ áîëüøèìè ïëàíåòàìè. Îäíàêî ïåðèîäè÷åñêèå, õîòÿ è
íå òåñíûå, ñáëèæåíèÿ ñ Çåìëåé, Ìàðñîì è Þïèòåðîì ïîñòåïåííî ìåíÿëè åå îðáè-
òó. Â òàáë. 1 äëÿ íàèáîëåå çíà÷èìûõ ñáëèæåíèé ïðèâåäåíû èçìåíåíèÿ àðãóìåíòà
ïåðèãåëèÿ ω è äîëãîòû óçëà Ω îðáèòû êîìåòû, íåîáõîäèìûå äëÿ äàëüíåéøåãî
îáñóæäåíèÿ.
Êîìåòà Òåìïåëÿ Ñâèòà òàê è îñòàëàñü áû íåçàìå÷åííîé, åñëè áû íåìåöêèé
ó÷åíûé Êóíî Õîìàéñòåð íå ïðèíÿë ó÷àñòèå â áîëüøîé ýêñïåäèöèè â Þæíóþ
Àðèêó. Íàáëþäàÿ þæíîå íåáî, îí îáíàðóæèë ñëàáûé ìåòåîðíûé ïîòîê ñ ðàäè-
àíòîì â ñîçâåçäèè Âîðîíà. Íà ëàòèíñêîì ÿçûêå íàçâàíèå ýòîãî ñîçâåçäèÿ îáîçíà-
÷àåòñÿ Corvus, îòñþäà è èñïîëüçóåìîå â íàñòîÿùåå âðåìÿ íàçâàíèå ìåòåîðîèäíîãî
ïîòîêà Êîðâèäû. Ïîòîê áûë íåïðîäîëæèòåëüíûì ñ 25 èþíÿ ïî 3 èþëÿ, ñ ìàê-
ñèìàëüíûì çåíèòíûì ÷àñîâûì ÷èñëîì 13 íà ìîìåíò, ñîîòâåòñòâóþùèé äîëãîòå
Ñîëíöà 94.9◦ . Êîîðäèíàòû ðàäèàíòà áûëè îïðåäåëåíû ÷ðåçâû÷àéíî íåíàäåæíî,
òàê êàê îí áûë âåñüìà ðàçìûòûì ñ äèàìåòðîì îêîëî 15◦ . Ïðÿìîå âîñõîæäåíèå
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Òàáë. 2
Ýëåìåíòû îðáèòû Ê. Õîìàéñòåðà
ω, ãðàäóñû Ω, ãðàäóñû i, ãðàäóñû E a, à.å.
I 38.9 274.9 3.1 0.628 2.5
II 7.7 274.9 3.1 0.622 3.0
P/Tempel  Swift 139.6 264.4 7.1 0.619 3.240
è ñêëîíåíèå ðàäèàíòà ñîîòâåòñòâåííî áûëè ðàâíû 191.6◦ è −19.2◦ . Íåñìîòðÿ íà
âñå îæèäàíèÿ, ïîñëå 1937 ã. ïîòîê áîëüøå íå íàáëþäàëñÿ.
Ïðè íàáëþäåíèÿõ ñêîðîñòü ìåòåîðíûõ ÷àñòèö íå ìîãëà áûòü îïðåäåëåíà ñ òî÷-
íîñòüþ, íåîáõîäèìîé äëÿ óâåðåííîãî îïðåäåëåíèÿ ýëåìåíòîâ îðáèòû ðîÿ. Ïîýòîìó
Ê. Õîìàéñòåð âû÷èñëèë èõ â ïðåäïîëîæåíèè, ÷òî áîëüøàÿ ïîëóîñü ðàâíÿåòñÿ
ëèáî 3.0 à.å., ëèáî 2.5 a.e. Ïîëó÷åííûå èì ýëåìåíòû äëÿ ýòèõ äâóõ âàðèàíòîâ îêà-
çàëèñü áëèçêèìè ê ýëåìåíòàì îðáèòû êîìåòû Òåìïåëÿ Ñâèòà ñ îäíèì, íî ñóùå-
ñòâåííûì èñêëþ÷åíèåì. Àðãóìåíò ïåðèãåëèÿ ó êîìåòû ðàâåí 140◦ (ïî Ê. Õîìàé-
ñòåðó), òîãäà êàê ìîäåëè äàþò 39◦ è 8◦ (òàáë. 2). Ïîýòîìó ïðîñëåäèì ïðåæäå âñåãî
ýâîëþöèþ ýòèõ ýëåìåíòîâ îðáèò íà ðàññìàòðèâàåìîì îòðåçêå âðåìåíè. Èç òàáë. 1
âèäíî, ÷òî îðáèòà áóêâàëüíî ïîâîðà÷èâàåòñÿ è âîçìóùåíèÿ îò áîëüøèõ ïëàíåò èã-
ðàþò çäåñü îñíîâíóþ ðîëü, íî, âåðîÿòíî, íå åäèíñòâåííóþ. Âîçìîæåí ëè âûáðîñ
ïûëåâîé ìàòåðèè èç ÿäðà êîìåòû îêîëî 1640 è 1810 ãã.? Äà, âîçìîæåí, õîòÿ ññû-
ëîê íà íàáëþäåíèÿ íåò. Êàêîâà áóäåò ýâîëþöèÿ îðáèò âûáðîøåííûõ ÷àñòèö, êàêîé
äîëæíà áûòü ñêîðîñòü âûáðîñà, ÷òîáû ïðîäóêòû ðàñïàäà íå ïîâòîðèëè äâèæå-
íèå êîìåòû-ðîäîíà÷àëüíèöû? È òîëüêî ëè âîçìóùåíèÿìè îò ïëàíåò îáóñëîâëåíî
ñìåùåíèå òî÷êè ïåðèãåëèÿ îðáèòû?
Ïîñëåäíèå ïðîëåòû êîñìè÷åñêèõ àïïàðàòîâ âáëèçè èçâåñòíûõ êîìåò äàëè íîâûå
ðåçóëüòàòû. Êàðòèíà âûáðîñà âåùåñòâà èç ÿäðà êîìåòû Òåìïåëü 1 áûëà íåîæèäàí-
íîé. Âïåðâûå äëÿ õàðàêòåðèñòèêè èñòå÷åíèÿ ïûëè è ãàçà áûë ïðèìåíåí òåðìèí
¾âûáðîñ èç ñîïëà¿ ïî àíàëîãèè ñ ðàêåòíîé òåõíèêîé. Ñàì âèä ÿäðà òàêæå áûë
íåîáû÷åí. Åãî ïîâåðõíîñòü ïðåäñòàâëÿëàñü òâåðäîé, ÷òî ìàëî ïîõîæå íà êëàññè÷å-
ñêîå îïðåäåëåíèå êîìåòû êàê ¾ãðÿçíîãî ñíåæêà¿ (ðèñ. 1). Â åâðàëå 2011 ã. îäèí èç
êîñìè÷åñêèõ àïïàðàòîâ NASA âíîâü áûë íàïðàâëåí ê êîìåòå Òåìïåëü 1. Èçîáðà-
æåíèå íåðîâíîé, çåðíèñòîé ïîâåðõíîñòè ÿäðà âïåðâûå áûëî ïîëó÷åíî ñ ðàññòîÿíèÿ
180 êì.
Äðóãîé êîñìè÷åñêèé ýêñïåðèìåíò äàë ïîõîæóþ êàðòèíó. 8 íîÿáðÿ 2010 ã. ëå-
òàòåëüíûé àïïàðàò ïðîøåë ìèìî ÿäðà êîìåòû Õàðòëè 2 (ðèñ. 2). Â ýòîò äåíü åãî
ðàññòîÿíèå äî ÿäðà áûëî 700 êì. Ïîëó÷åííîå èçîáðàæåíèå íàçâàíî ¾çàõâàòûâàþ-
ùèì¿ è âûçâàëî íîâûå âîïðîñû. Åñëè ÿäðî  ýòî ãëûáà ëüäà, òî ïî÷åìó íå âèäíû
êðàòåðû, ïî÷åìó óçêèé ïåðåøååê â ýòîé ãàíòåëåâèäíîé ñòðóêòóðå òàêîé ãëàäêèé?
Äàííûå èçîáðàæåíèÿ êîìåò ïîäòâåðæäàþò íàïðàâëåííîå èñòå÷åíèå ïûëè è ãàçà è
â òî æå âðåìÿ òðåáóþò àíàëèçà óñëîâèé âûáðîñà ïûëåâîé ñîñòàâëÿþùåé ñ òî÷êè
çðåíèÿ èçèêè è äèíàìèêè ÿäðà. Ôîðìà ãàíòåëè ïîäòâåðäèëàñü óæå ó äâóõ êîìåò
ñåìåéñòâàÞïèòåðà, ÷òî ïîçâîëÿåò íàì ìîäåëèðîâàòü äâèæåíèå ÷àñòèö, âûáðîøåí-
íûõ èç ÿäðà êîìåòû Òåìïåëÿ Ñâèòà, â äîñòàòî÷íî øèðîêèõ ïðåäåëàõ.
Ïîïûòêè íàéòè èñòî÷íèê ïîòåðÿííîãî ðîÿ Êîðâèä ïðåäïðèíèìàëèñü íåîäíî-
êðàòíî. Ñðåäè íèõ åñòü íåñêîëüêî ýêçîòè÷åñêîå ïðåäïîëîæåíèå î åãî ãåíåòè÷å-
ñêîé ñâÿçè ñ âåùåñòâîì, âûáðîøåííûì ïðè îáðàçîâàíèè êðàòåðà Äæîðäàíî Áðóíî
íà Ëóíå. Ïî ýòîé ãèïîòåçå È. Õàðòóíã ïðåäñêàçàë âîçâðàùåíèå ïîòîêà â 2003 è
2006 ãã. [6℄. Îäíàêî åùå â 1993 ã. ýòà ãèïîòåçà áûëà ïîäâåðãíóòà ðåçêîé êðèòèêå
À. Õàððèñîì [7℄. Âûñêàçàííîå Æ. Êðîíêîì ïðåäïîëîæåíèå î ñâÿçè ðîÿ ñ êîìå-
òîé 107P/Wilson Harrington òàêæå ìàëîâåðîÿòíî, òàê êàê íàáëþäàåòñÿ ñëèøêîì
áîëüøîå ðàñõîæäåíèå çíà÷åíèé äîëãîò ïåðèãåëèåâ.
144 .Â. ÆÓÊÎÂ È Ä.
èñ. 1. Âûáðîñ âåùåñòâà èç ÿäðà êîìåòû Òåìïåëü 1
èñ. 2. àíòåëåâèäíàÿ îðìà ÿäðà êîìåòû Õàðòëè 2
Çàñëóæèâàåò îñîáîãî âíèìàíèÿ âîïðîñ, ïîäíÿòûé Ï. Äæåííèêñîì, î ñâÿçè ðîÿ
è ìàëîé ïëàíåòû 2004 HW [8℄. Ýòîò àñòåðîèä áûë îòêðûò ãðóïïîé Êåìáðèäæñêèõ
àñòðîíîìîâ êàê îáúåêò ñ ïåðèîäîì 4.41 ãîäà è àåëèéíûì ðàññòîÿíèåì 4.40 a.e.
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èñ. 3. Àñòåðîèä (596) Øåéëà. Íà îòîãðàèè äîðèñîâàíû ãðàíèöû ðàñïðîñòðàíåíèÿ
âûáðîøåííûõ ÷àñòèö
Îäíàêî ïîçäíåå àñòåðîèä ðàññìàòðèâàëñÿ êàê ïîòóõøåå êîìåòíîå ÿäðî, à äàëü-
íåéøèå âû÷èñëåíèÿ ïîêàçàëè âîçìîæíóþ åãî áëèçîñòü ê ïîòîêó Õîìàéñòåðà
2000 ëåò íàçàä. Ïðè ýòîì íåëüçÿ íå ó÷åñòü, ÷òî ïðè ñóùåñòâóþùåé íåîïðåäåëåí-
íîñòè ýëåìåíòîâ îðáèòû ìåòåîðíîãî ðîÿ Êîðâèä ïðîãíîçèðîâàíèå íà ñòîëü çíà÷è-
òåëüíûå èíòåðâàëû íåíàäåæíî.
Âîçìîæíîñòü ñîáûòèÿ àñòåðîèä  îáëîìîê ÿäðà êîìåòû íåîæèäàííî íàøëà åùå
îäíî ïîäòâåðæäåíèå. 11 äåêàáðÿ 2010 ã. Ëàðñîíîì (Êàòàëîíèÿ) îáíàðóæåíà êîìåò-
íàÿ àêòèâíîñòü àñòåðîèäà ãëàâíîãî ïîÿñà (596) Øåéëà (Sheila). Îí âûãëÿäåë êàê
êîìåòà ñ ÿðêèì ÿäðîì 13 çâåçäíîé âåëè÷èíû, îêðóæåííîé àñèììåòðè÷íîé êîìîé,
ïåðåõîäÿùåé â øèðîêèé âååðîîáðàçíûé õâîñò ðàçìåðîì îêîëî 1 óãëîâîé ìèíóòû
(ðèñ. 3). Ýëåìåíòû îðáèòû àñòåðîèäà, ïîëó÷åííûå ïî íàáëþäåíèÿì ñ 11 ïî 16 äå-
êàáðÿ 2010 ã., ñëåäóþùèå:
T = 2456066.2572 (þëèàíñêàÿ äàòà);
e = 0.1659534 ;
a = 2.92817 à.å.
ω = 175.74390◦ ;
Ω = 79.70375◦ ;
i = 14.66155◦.
Òàêèì îáðàçîì, ïðåäïîëîæåíèå î ãåíåòè÷åñêîé ñâÿçè ÷àñòè àñòåðîèäîâ ñ êîìå-
òàìè ïîëó÷èëî íåîæèäàííîå ïîäòâåðæäåíèå.
Âîçìîæíî ëè ñîçäàíèå òàêîé ìîäåëè îáðàçîâàíèÿ ðîÿ Êîðâèä, êîòîðàÿ äàëà áû
äîñòàòî÷íîå åãî ñáëèæåíèå ñ îðáèòîé Çåìëè âáëèçè ìîìåíòà íàáëþäåíèÿ ïîòîêà?
Íà ïåðâîì ýòàïå ðàáîòû âîçüìåì çà îñíîâíîé ìîìåíò 1808 ãîä, êîãäà äîëãîòà ïå-
ðèãåëèÿ îðáèòû êîìåòû Òåìïåëÿ Ñâèòà áûëà îêîëî 39◦ . Ïðèìåì, ÷òî ñêîðîñòü
âûáðîñà âåùåñòâà èç ÿäðà êîìåòû ìîæåò áûòü óçêîíàïðàâëåííîé è çíà÷èòåëüíîé
ïî âåëè÷èíå. Ó÷èòûâàÿ, ÷òî íàáëþäàòåëè êîìåòû â åå ïåðâîå ïîÿâëåíèå óêàçûâàëè
íà ìíîæåñòâåííîñòü ðàãìåíòîâ â ÿäðå, ìîæíî ïðåäïîëîæèòü, ÷òî ýòî áûë óæå
îñòàòîê, îòäåëüíûé ðàãìåíò èñõîäíîãî, ïåðâîíà÷àëüíîãî òåëà. Åñëè áû ãàíòåëü
ðàçëîìèëàñü, òî âûáðîñ áûë áû èç äâóõ ðàãìåíòîâ âî âçàèìíî ïðîòèâîïîëîæíûõ
íàïðàâëåíèÿõ.
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Òàáë. 3
Èçìåíåíèå ýëåìåíòîâ îðáèòû ω , Ω . Ìîäåëü ñî ñêîðîñòüþ âûáðîñà
+300 êì/ñ ïðîòèâ äâèæåíèÿ










Èçìåíåíèå ýëåìåíòîâ îðáèòû ω , Ω . Ìîäåëü ñî ñêîðîñòüþ âûáðîñà
−300 êì/ñ ïðîòèâ äâèæåíèÿ









Â òàáë. 3 è 4 ïðèâåäåíû èçìåíåíèÿ ýëåìåíòîâ ω è Ω äëÿ ìîìåíòîâ, áëèçêèõ
ê ìîìåíòàì ñáëèæåíèé ñÞïèòåðîì íà èíòåðâàëå âðåìåíè ñ 1808 ïî 1940 ã., à òàêæå
íàèáîëåå çíà÷èìûå ñáëèæåíèÿ ñ íèì ñàìèì. Ìîäåëèðîâàëñÿ âûáðîñ ïî âåêòîðó T 
ïåðïåíäèêóëÿðó ê ðàäèóñó-âåêòîðó êîìåòû. Êàê âèäèì, âëèÿíèå Þïèòåðà òàêîâî,
÷òî îðáèòà ñíîâà ðàçâîðà÷èâàåòñÿ, íî, êîíå÷íî, ñ äðóãîé ñêîðîñòüþ. Âñå ìîäåëè
äàþò àíàëîãè÷íóþ êàðòèíó, âèä êîòîðîé îáóñëîâëåí ïðåæäå âñåãî íàëè÷èåì ñáëè-
æåíèé ñ ïëàíåòîé. Íàïðèìåð, ìîäåëü âûáðîñà â 1808 ã. ñî ñêîðîñòüþ +800 ì/ñ îò
èñõîäíûõ çíà÷åíèé a = 4.02 à.å., ω = 36.10◦ , Ω = 8.39◦ ïðèâîäèò ê çíà÷åíèÿì
a = 3.92 à.å., ω = 42.42◦ , Ω = 354.74◦ â 1937 ã., ÷òî ñîîòâåòñòâóåò îáùåé êàðòèíå
èçìåíåíèÿ ìîäåëè 1. Îäíàêî â ýòîì ñëó÷àå ñáëèæåíèå ñÞïèòåðîì ñîñòàâëÿåò âñåãî
0.9 a.e, à ïîòîìó è èçìåíåíèå ýëåìåíòîâ îðáèò çíà÷èòåëüíî ìåíüøåå.
Ïðîàíàëèçèðóåì òàêæå âëèÿíèå ïîëîæåíèÿ òî÷êè âûáðîñà íà ýâîëþöèþ îðáèò
ìîäåëåé ìåòåîðíûõ ÷àñòèö. Çà íà÷àëüíóþ îðáèòó âçÿòû ýëåìåíòû íà 1869 ã., êîãäà
íàáëþäàòåëÿìè îòìå÷àëàñü ìíîæåñòâåííîñòü ÿäðà êîìåòû. Èíòåðâàë äëÿ òî÷åê
âûáðîñà áûë âûáðàí îò −20◦ äî +20◦ ïî èñòèííîé àíîìàëèè. Ñêîðîñòè âûáðîñà
òóò äîëæíû áûòü íåáîëüøèìè, ïîýòîìó áûëè èñïîëüçîâàíû ìîäåëè ñî ñêîðîñòüþ
äî 200 ì/ñ, íàïðàâëåíèå âûáðîñà  ïî âåêòîðó T , òî åñòü ïðîòèâ äâèæåíèÿ êîìåòû.
Èçìåíåíèå ýëåìåíòîâ îðáèò ω è Ω äëÿ ýòîé ìîäåëè âûáðîñà ïîêàçàíî â òàáë. 5. Êàê
âèäèì, âûáîð òî÷êè âûáðîñà íà äîñòàòî÷íî áîëüøîé äóãå îðáèòû êîìåòû ïî÷òè
íå âëèÿåò íà ýâîëþöèþ óãëîâûõ ýëåìåíòîâ îðáèò âûáðîøåííûõ ÷àñòèö. Çàäàâàòü
ñêîðîñòü âûáðîñà ÷àñòèö èç ÿäðà êîìåòû Òåìïåëÿ Ñâèòà áîëåå 1000 ì/ñ ñ÷èòàåì
íåöåëåñîîáðàçíûì, òàê êàê íà äàííûé ìîìåíò â èñòîðèè êîìåòíîé àñòðîíîìèè íåò
êàêèõ-ëèáî óïîìèíàíèé î âçðûâíûõ ïðîöåññàõ íà êîìåòå.
Íàèáîëåå òî÷íî îïðåäåëÿåìîé è ñòàáèëüíîé õàðàêòåðèñòèêîé ìåòåîðíîãî ðîÿ
ÿâëÿåòñÿ åãî ðàäèàíò. Ïîýòîìó áûëè âû÷èñëåíû òåîðåòè÷åñêèå ðàäèàíòû êîìåòû
Òåìïåëÿ Ñâèòà íà èíòåðâàëå ñ 1600 ïî 1940 ã. (òàáë. 6). Ñòîèò ëè óäèâëÿòüñÿ
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Òàáë. 5
Èçìåíåíèå ýëåìåíòîâ ω è Ω íà èíòåðâàëå

















1869 105.8 106.4 298.7 298.7
1881 105.8 106.5 298.0 298.6
1900 125.2 125.6 279.9 280.6
1923 127.7 134.8 277.9 271.8
1937 130.0 137.0 275.6 269.4
Òàáë. 6
Òåîðåòè÷åñêèå ðàäèàíòû êîìåòû ÒåìïåëÿÑâèòà
ñ 1600 ïî 1940 ã.
îä α, ÷àñû δ, ãðàäóñû Ñîçâåçäèå
1598 8.26 50.0 Ïàðóñ
1604 7.90 56.5 Êîðìà
1620 6.70 61.7 Êîðìà
1721 1.30 57.5 Ôåíèêñ
1752 23.90 39.8 Ñêóëüïòîð
1819 23.85 14.2 Âîäîëåé
1836 18.67 14.6 Çìåÿ Ùèò
1867 19.88 13.1 ÙèòÑòðåëåö
1903 18.49 12.0 Çìåÿ Ùèò
1914 17.90 +0.7 Çìååíîñåö
1926 17.28 23.2 Ïåãàñ
1938 16.17 39.6 åðêóëåñ
òîìó, ÷òî ïðè òàêîì íàáëþäàåìîì ðàçâîðîòå îðáèòû (òàáë. 1) êîîðäèíàòû òåî-
ðåòè÷åñêîãî ðàäèàíòà èçìåíÿþòñÿ â ñòîëü øèðîêèõ ïðåäåëàõ? Õîòÿ ýòî ñëó÷àé
÷ðåçâû÷àéíî ðåäêèé. Ñîçäàåòñÿ âïå÷àòëåíèå, ÷òî êîìåòà Òåìïåëÿ Ñâèòà òîëüêî
íà ïðîòÿæåíèè ïîñëåäíèõ 300 ëåò ìîãëà äàòü ìåòåîðíîå âåùåñòâî äëÿ öåëîãî ðÿäà
íåçàâèñèìûõ ðîåâ. Â òàáë. 7 è 8 ïðèâåäåíû òåîðåòè÷åñêèå ðàäèàíòû äëÿ ìîäåëåé
âûáðîñà â 1808 ã. ïðè ñêîðîñòÿõ +300 è −300 ì/ñ ïî âåêòîðó T , óïîìÿíóòûå âûøå.
Çäåñü òàê æå, êàê è â êîìåòíîì âàðèàíòå, ìû íå ïîïàäàåì â ñîçâåçäèå Âîðîíà, õîòÿ
ðàçáðîñ ðàäèàíòîâ äëÿ ìîäåëè ñî ñêîðîñòüþ +300 ì/ñ äîñòàòî÷íî âåëèê.
Îòäåëüíî ïîäðîáíî (ïîøàãîâî) áûëî ðàññìîòðåíî èçìåíåíèå îðáèòû ìîäåëè
+300 ì/ñ âáëèçè 1866 ã., êîãäà ñêëîíåíèå ðàäèàíòà áûëî áëèçêî ê íàáëþäàåìîìó
−19 ± 7◦ â 1937 ã. Áûñòðîå èçìåíåíèå ýëåìåíòîâ îðáèò îáóñëîâëåíî ñáëèæåíèåì
ñ Þïèòåðîì â 1864 ã. äî âåëè÷èíû 0.65 à.å. Îäíàêî ïðÿìîå âîñõîæäåíèå òåîðåòè-
÷åñêîãî ðàäèàíòà áëèçêî ê 24 ÷.
Òàêèì îáðàçîì, íà îñíîâå âûïîëíåííûõ èññëåäîâàíèé ìîæíî ñ äîñòàòî÷íîé
ñòåïåíüþ óâåðåííîñòè ñäåëàòü âûâîä, ÷òî êîìåòà Òåìïåëÿ Ñâèòà LINEAR íå
ÿâëÿåòñÿ ðîäèòåëüñêèì òåëîì ìåòåîðíîãî ðîÿ, ðàäèàíò êîòîðîãî íàõîäèëñÿ â ñî-
çâåçäèè Âîðîíà. Îäíàêî ýòî âåðíî òîëüêî â òîì ñëó÷àå, åñëè ýëåìåíòû îðáèòû
ðîÿ, ïðèâåäåííûå â ðàáîòå Ê. Õîìàéñòåðà, ñîîòâåòñòâóþò äåéñòâèòåëüíîñòè.
Ïðè ðàçáðîñå ðàäèàíòà äî 15◦ , ïðè íåâîçìîæíîñòè îïðåäåëèòü ñ äîñòàòî÷íîé òî÷-
íîñòüþ ñêîðîñòü ìåòåîðíûõ ÷àñòèö ëîãè÷íî ïðåäïîëîæèòü, ÷òî èñõîäíûå ýëåìåíòû
äâóõ âàðèàíòîâ îðáèò, ïîëó÷åííûõ ïåðâîîòêðûâàòåëåì, íåäîñòàòî÷íî âåðíî îòðà-
æàþò äèíàìè÷åñêèå õàðàêòåðèñòèêè ðîÿ.
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Òàáë. 7
Òåîðåòè÷åñêèå ðàäèàíòû. Ìîäåëü ñ âûáðîñîì â 1808 ã.,
ñêîðîñòü âûáðîñà +300 êì/ñ ïî âåêòîðó T
îä α, ÷àñû δ, ãðàäóñû Ñîçâåçäèå
1814 0.36 30.03 Ñêóëüïòîð
1863 0.17 28.46 Ñêóëüïòîð
1855 23.85 17.86 Âîäîëåé
1880 0.01 12.17 Âîäîëåé Êèò
1926 18.38 16.16 Çìååíîñåö Ùèò
1936 18.31 16.09 Ñòðåëåö
Òàáë. 8
Òåîðåòè÷åñêèå ðàäèàíòû. Ìîäåëü ñ âûáðîñîì â 1808 ã.,
ñêîðîñòü âûáðîñà −300 êì/ñ ïî âåêòîðó T
îä α, ÷àñû δ, ãðàäóñû Ñîçâåçäèå
1807 0.50 31.2 Ñêóëüïòîð
1843 0.46 29.7 Ñêóëüïòîð
1879 0.34 28.2 Ñêóëüïòîð
1904 0.05 27.9 Ñêóëüïòîð
1920 0.24 26.2 Ñêóëüïòîð
1936 0.02 26.3 Ñêóëüïòîð
Ïîèñê âîçìîæíîãî ðîäèòåëüñêîãî òåëà äëÿ ðîÿ, îòêðûòîãî Ê. Õîìàéñòåðîì,
äîëæåí áûòü ïðîäîëæåí. Ñëåäóþùèì øàãîì, âåðîÿòíî, áóäåò èññëåäîâàíèå âîç-
ìîæíîñòè íàõîæäåíèÿ ðîäèòåëüñêîãî òåëà â îñíîâíîì ïîÿñå àñòåðîèäîâ. àçðà-
áîòêà íîâîé òåîðèè ñòðîåíèÿ êîìåòíîãî ÿäðà, îñíîâàííàÿ íà ïîñëåäíèõ íàáëþäå-
íèÿõ ñ êîñìè÷åñêèõ àïïàðàòîâ, íåñîìíåííî, âíåñåò ñâîè êîððåêòèâû â èññëåäîâàíèå
ýòèõ èíòåðåñíûõ îáúåêòîâ.
Summary
G.V. Zhukov, M.G. Ishmukhametova, E.D. Kondrateva, V.S. Usanin. A Disappeared
Corvid Meteor Shower.
A meteor shower with a radiant in Corvus has been observed one in 1937. Cuno Homeister
saw meteor orbits during his southern hemisphere ampaign. He reorded 109 slow meteors
in the period June 25  July 2, 1937. The outburst was broad; the radiant was a diuse.
He notied a rather striking resemblane to the orbit of omet 11P/Tempel  Swift  LINEAR.
New omputational apabilities allowed us to arry out more detailed and objetive analysis
of the orbit of this omet.
The evolution of the omet's orbit was determined taking into aount the perturbations
from seven planets (VenusNeptune) within the period from 1940 to 1600. Interesting
peuliarities were revealed, on the basis of whih ejetions from the nuleus in various diretions
were modeled. It was found that maximum loseness between the omet's orbits and the meteor
stream is possible near the year 1808. Models of partiles with dierent ejetion rates were
alulated; the equations of the omet's motion were integrated for the period from 1808 to
1940. The inuene of the ejetion point position on the evolution of the model orbits was
analysed. Radiant oordinates were alulated for the models and the omet. The possible
onnetion between the omet 11P/Tempel  Swift  LINEAR and the meteor shower with the
radiant in Corvus was not onrmed.
Key words: meteor showers, omet 11P/Tempel  Swift  LINEAR, asteroid, Ñ. Homeis-
ter, radiant, evolution of small bodies in the solar system.
ÈÑ×ÅÇÍÓÂØÈÉ ÌÅÒÅÎÍÛÉ ÎÉ ÑÎÇÂÅÇÄÈß ÂÎÎÍÀ 149
Ëèòåðàòóðà
1. Âñåõñâÿòñêèé Ñ.Ê.Ôèçè÷åñêèå õàðàêòåðèñòèêè êîìåò.  Ì.: Ôèçìàòãèç, 1958.  575 ñ.
2. Weiss E. Beobahtungen des Tempel'shen Cometen // Astron. Nahr.  1870.  Bd. 75,
No 12.  S. 3132.
3. Oppolzer Th. Elemente des Cometen II. 1869 // Astron. Nahr.  1870.  Bd. 75, H. 34. 
S. 6364.
4. Maubant M.E.Reherhes sur l'orbite de la omete Tempel-Swift dans les trois apparitions
18691870, 18801881 et 18911892 // Annales de l'Observatoire de Paris: Memoires. 
Paris : Gauthier-Villars, 1914.  T. 30.  P. D.1D.60.
5. Marsden B., Sekanina Z. Comets and Non-Gravitational Fores // Astron. J.  1971. 
V. 76, No 10.  P. 11351151.
6. Hartung J. Corvid meteoroids are ejeta from the Giordano Bruno impat // J. Geophys.
Res.  1993.  V. 98.  P. 91419144.
7. Harris A. Corvid meteoroids are not ejeta from the Giordano Bruno impat // J. Geo-
phis. Res.  1993.  V. 98.  P. 91459149.
8. Jenniskens P. Meteor Showers and Their Parent Comets.  Cambridge: Cambridge Univ.
Press, 2006.  790 p.
Ïîñòóïèëà â ðåäàêöèþ
25.04.11
Æóêîâ åîðãèé Âèêòîðîâè÷  êàíäèäàò èçèêî-ìàòåìàòè÷åñêèõ íàóê, äîöåíò êà-
åäðû àñòðîíîìèè è êîñìè÷åñêîé ãåîäåçèè Èíñòèòóòà èçèêè Êàçàíñêîãî (Ïðèâîëæ-
ñêîãî) åäåðàëüíîãî óíèâåðñèòåòà.
E-mail: Gera.Zhukovksu.ru
Èøìóõàìåòîâà Ìàðèíà åííàäüåâíà  êàíäèäàò èçèêî-ìàòåìàòè÷åñêèõ íàóê,
äîöåíò êàåäðû àñòðîíîìèè è êîñìè÷åñêîé ãåîäåçèè Èíñòèòóòà èçèêè, çàâåäóþùèé îò-
äåëîì Àñòðîíîìè÷åñêîé îáñåðâàòîðèè èì. Â.Ï. Ýíãåëüãàðäòà Êàçàíñêîãî (Ïðèâîëæñêîãî)
åäåðàëüíîãî óíèâåðñèòåòà.
E-mail: mig-ksumail.ru
Êîíäðàòüåâà Åêàòåðèíà Äìèòðèåâíà  êàíäèäàò èçèêî-ìàòåìàòè÷åñêèõ íàóê,
äîöåíò êàåäðû àñòðîíîìèè è êîñìè÷åñêîé ãåîäåçèè Èíñòèòóòà èçèêè Êàçàíñêîãî (Ïðè-
âîëæñêîãî) åäåðàëüíîãî óíèâåðñèòåòà.
Óñàíèí Âëàäèìèð Ñåðãååâè÷  àñïèðàíò êàåäðû àñòðîíîìèè è êîñìè÷åñêîé ãåî-
äåçèè Èíñòèòóòà èçèêè, ìëàäøèé íàó÷íûé ñîòðóäíèê Àñòðîíîìè÷åñêîé îáñåðâàòîðèè
èì. Â.Ï. Ýíãåëüãàðäòà Êàçàíñêîãî (Ïðèâîëæñêîãî) åäåðàëüíîãî óíèâåðñèòåòà.
E-mail: Vladimir.Usaninksu.ru
